To determine whether concentrations of insulin-like growth factor-1 (IGF-1) in 
We have reported that cows selected for twinning have sig¬ nificantly higher concentrations of insulin-like growth factor-1 (IGF-1) in serum and follicular fluid than do control cows (Echternkamp et al, 1990) . IGF-1 has also been shown to have dramatic stimulatory effects on proliferation and steroidogenesis of cultured granulosa and thecal cells (Geisthovel et al, 1990; Hammond et al, 1991) . In addition, the concentration of in the peripheral circulation appears to be genetically deter¬ mined in several mammalian species (Merimee et al, 1982; Buonomo et al, 1987; Blair et al, 1988) . IGF-1 may, therefore, be a potential endocrine regulator of ovulation rate in sheep.
The objective of the present investigation was to determine whether the differences in ovulation rate between low and high ovulation rate lines of Finn sheep, developed by selection from the same base population, are associated with differences in plasma IGF-1 concentrations. The present study also included Cambridge sheep which have a high ovulation rate, which is thought to be due to a major gene (Ott, 1977 (Fig. 2 ). There were significant differences (Spicer et al, 1991c) . Driancourt et al (1990) (Driancourt and Hanrahan, 1991) (Spicer and Zavy, 1992) . However, this apparent association between ovulation rate and IGF-1 concentration was not observed in older (30-month-old) ewes of the same genotypes (Spicer and Zavy, 1992) . Further studies will be required to establish whether and how IGF-1 affects follicular growth and ovulation rate in only certain genotypes of ewes at certain ages. Never¬ theless, the high repeatability of plasma IGF-1 in sheep may imply that genetic differences are due to a few genes with rela¬ tively large effects. Other hypotheses that have been proposed to explain increased ovulation rates in various breeds of sheep include (i) greater number of large antral follicles with lower atretic rates (Lahlou-Kassi and Mariana, 1984) ; (ii) prolonged recruitment and low intensity of selection of follicles destined to ovulate (Driancourt et al, 1985) ; (iii) a need for more follicles to produce the same quantity of oestradiol to initiate preovulatory gonadotrophin surges (McNatty et al, 1985) and (iv) larger secondary preovulatory surges of FSH caused by lower produc¬ tion of inhibin by the ovary (Cahill et al, 1981; Cummins et al, 1983; McNatty et al, 1987 (Hammond et al, 1991) without concern for blood-derived IGFs. Such a paracrine role has been supported by the observations that granulosa cells secrete immunoreactive IGF-1 or IGF-2 or both in vitro (Hsu el al, 1987; Ramasharma and Li, 1987) and that ovarian tissues contain mRNA for IGFs (Voutilainen and Miller, 1987; Murphy et al, 1987; Hernandez et al, 1989; Oliver et al, 1989) . However, because the amount of mRNA for IGF-1 is nearly 100-fold greater in the liver than in the ovary (Murphy el al, 1987) and because concentrations of IGF-1 are significantly lower in ovarian follicular fluid than in serum of pigs (Bryan et al, 1989; Spicer et al, 1992a) , cattle (Echternkamp et al, 1990; Spicer et al, 1991a) and horses (Spicer et al, 1991b) Jesionowska et al, 1990 ) and follicular phase (Jesionowska et al, 1990) are similar, and that serum and follicular fluid IGF-1 concentrations are positively correlated (Echternkamp et al, 1990; Rabinovici et al, 1991; Spicer et al, 1991b) . Thus, further research will be required to determine whether hepatic IGF-1 or ovarian IGF-1 (despite high plasma concentrations) is responsible for stimulating folliculogenesis. Further research will also be required to determine whether the ovary contributes to the increase in plasma IGF-1 observed during the follicular phase of the oestrous cycle in ewes.
In addition to IGFs, the IGF-1-binding proteins have been implicated as potential intra-ovarian regulators of follicular growth and(or) differentiation (Hammond et al, 1991 (Blair et al, 1988; Medrano et al, 1991) , pigs (Buonomo et al, 1987) , cattle (Echternkamp et al, 1990 ) and humans (Mérimée et al, 1982; Suwa et al, 1988 (Blair et al, 1988) and sheep (Spicer and Zavy, 1992) 
